For over 200 years, slow sand filtration (SSF) has been an effective means of treating water for the control of microbiological contaminants in both small and large community water supplies. However, such systems lost popularity to rapid sand filters mainly due to smaller land requirements and less sensitivity to water quality variations. SSF is still a particularly attractive process because its operation does not require chemicals or electricity. It can achieve a high level of treatment, which is mainly attributed to naturally-occurring, biochemical processes in the filter. Several microbiologically-mediated purification mechanisms (e.g. predation, scavenging, adsorption and bio-oxidation) have been hypothesised or assumed to occur in the biofilm that forms in the filter but these have not yet been comprehensively verified. Thus, SSFs are operated as 'black boxes' and knowledge gaps pertaining to the underlying ecology and ecophysiology limit the design and optimisation of the technology. The objective of this review is to outline the biological aspects of SSF in to the context of recent developments in molecular microbial ecology.
INTRODUCTION
Slow sand filtration (SSF) or biological sand filtration is one of the earliest forms of engineered potable water treatment. Such systems date back to 1804 when John Gibb designed and built an experimental slow sand filter for his bleachery in Paisley, Scotland, and sold the surplus treated water to the public (Baker & Taras ) . Robert Thorn further developed the mechanism, and then later James Simpson implemented the first public supply at the Chelsea Water Company, London, in 1829 (Baker & Taras ) . This technology soon spread and was installed in major European cities (e.g. Paris, Hamburg, Amsterdam), where many such systems continue to operate. Yet, early in the 20th century, SSFs soon lost their popularity to rapid sand filters which, coupled with chemical coagulation, could operate on a smaller footprint and better tolerate greater variations in water quality.
It was not until the 1980s that a renewed interest in SSFs spawned mainly for small to medium community applications in both industrialised and developing countries. This was mainly due to their simplicity, low chemical and energy requirements, and high level of water treatment.
SSFs can provide an efficient single-stage treatment for raw waters within certain water quality limits of turbidity and other parameters (Table 1) . Importantly, SSFs can remove a high proportion of pathogenic microorganisms in comparison to rapid sand filters, including protozoan oocysts, cercariae and schistosomes (Table 1) 
SSF OPERATION
Several mechanisms for the removal of particles, microorganisms and organic matter exist in SSFs. The raw water to be purified enters the supernatant ( Figure 1 ) and moves through the sand bed due to gravity, which requires 3-12 h, depending on the applied filtration rate. As water percolates through the sand, organic material and microorganisms are removed by both mechanical (e.g. absorption, diffusion, screening and sedimentation) and 
APPLICATION OF MODERN MICROBIAL ECOLOGY TO SSF RESEARCH
The biology of most naturally-occurring microbial communities, including those found in SSFs, is complex. This complexity is due to the fact that microorganisms are rarely found alone, but thrive in diverse biofilm communities, which collectively process the range of chemicals and nutrients entering the system. A biofilm is an aggregation of microorganisms (e.g. bacteria, diatoms, fungi, algae and protozoa) that is either self-immobilised (e.g. anaerobic sludge granules in wastewater treatment) or attached to a solid surface (e.g. dental plaque), and is enclosed by 
